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Abstract. 
The present investigation was undertaken in the Department of Horticulture, Allahabad 
Agricultural Institute, Naini, Allahabad during the winter season of 1998-99 in a randomized 
block design with sixteen treatments replicated three times. The floral growth parameters were 
significantly improved with increasing frequency of urea application. The early and frequent 
sprays cause significant increase in the length of spike. Four sprays of urea (2%) resulted the 
highest spike length. Urea treatment resulted in extended duration to first floret opening. Single 
early applications did not effect the duration of last floret opening but number of sprays 
increased duration of time required. All treatments increased significantly diameter of first floret 
except single spray at early stages. Durability of first floret was increased significantly. 
Durability of whole spike was the highest (18.14 days) with 20+40+60+80 DAP sprays of urea. 
More than one spray significantly increased rachis length over distilled water sprayed plants. 
More than single spray of urea caused significant effect for number of florets open at first over 
distilled water sprays. The maximum florets (4.15) remain open at a time was recorded by 
treatment 40+60+80 DAP sprays of urea. 
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Modern day floriculture relates more to the production of high value cut 
flower crops such as rose, gladiolus, carnation, orchids, tuberose, anthurium, lily 
and gerbera. The growing of these cut flower crops, suited for flower 
decorations and bouquets, has increased substantially and its share of the total 
trade has also improved. Gladiolus (family Iridaceae) is normally a native of 
South Africa centering around Natal and Cape regions. Gladiolus is a versatile 
flower which has captured the domestic market throughout as in one part of the 
country or the other, it can be grown if not in one season then in the other and 
also it lasts for more than 10 days when spikes are placed in ordinary water in 
vase. However, it also has tremendous export value to Middle East countries. 
Unthoughtful planting even of a good gladiolus variety may ruin the 
grower as there becomes glut in the market sometimes. Eventhough, there is 
alternative to delay the flowering by the use of certain nutrients and chemicals. 
Nitrogen fertilization, especially urea gives a quick result where plant height is 
 
Agricultura – ŞtiinŃă şi practică                                                                                                                                                          nr. 3-4 ( 67-68)/ 2008 
 17 
also considerably increased apart from delayed flowering. Among the 
nitrogenous fertilizers, urea is the only one which can be safely recommended 
for foliar application. With others, there are chances of leaf scorching as 
solutions of high osmotic pressure damage plant leaves by plasmolysis of the 
cells. However, urea being non-polar, un-ionized and with high nitrogen 
content, gives a solution of low osmotic pressure per unit of dissolved nitrogen, 
thus minimizing the risks of foliar scorch and is easily absorbed and assimilated 
by plant. 
 
MATERIALS AND METHODS 
 
The present investigation was undertaken in the Department of 
Horticulture, Allahabad Agricultural Institute, Naini, Allahabad during the 
winter season of 1998-99. The selected  experimental field was in fairly good 
working condition and uniform in its fertility status. The study was carried out 
using gladiolus cv. American Beauty. The corms were dipped in a solution of 
Captan (0.2%) for 30 minutes before planting and shade dried. The distance of 
corm planting was 40 x 20 cm (r x p) and the depth of planting was 4-5 cm. The 
experiment was conducted in a randomized block design with sixteen treatments 
replicated three times. The treatments of urea (2%) spray on the plants were: 
Control (T0: distilled water spray), 20 DAP, 40 DAP, 60 DAP, 80 DAP, 20+40, 
20+60, 20+80, 40+60, 40+80, 60+80, 20+40+60, 20+60+80, 20+40+80, 
20+60+80, 20+40+60+80. A solution of 2% urea was prepared at each spraying 
by dissolving 200 gm of urea  per 10 litres of water and about 6 ml of adhesive 
material (teepol) per litre of urea solution was also mixed in it. Spike length was 
measured from the junction of 3rd – 4th leaves to the top when uppermost floret 
opened. The number of florets per spike was counted at the time of last floret 
opening. The days required for opening of first floret and last floret was counted 
from the date of planting. The diameter of first floret was measured on third day 
of opening from the tip of the first wing-petal to the second wing-petal. The time 
required from opening to fading of the first floret was recorded. The durability 
of whole spike was calculated from the date of opening of the first floret to the 
fading of the last floret. The rachis length was recorded from the first floret node 
to the top floret when opened. The number of florets open at first was counted 
on the day when florets started opening first. The number of florets remain open 
at a time was counted at a time when foremost floret started fading. 
 
RESULTS AND DISCUSSIONS 
 
The maximum spike length (105.65 cm) was recorded with four 
applications of 2% urea as compared to single, double or triple sprays. Increased 
spike length may be due to optimum availability of nutrients. One of the main 
functions of nitrogen is the initiation of meristematic activity of the plant and 
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thus the size of the plant is largely the measure of nitrogen metabolism 
(Crowther, 3). Stimulation of growth by foliar application of nitrogen has been 
reported by Hart (4). He stated that nitrogenous fertilizers sprayed on rapidly 
caused appreciable growth augmentation within few days of application. The 
minimum spike length (94.77 cm) and minimum number of florets per spike 
(12.80) were resulted in plants that received only distilled water sprays (control). 
This may be pointed out that under deficiency of nitrogen, the respiratory 
activities of the plants are proportionately lesser than in the case of ample supply 
of this nutrient which might have prevented the proper utilization of 
carbohydrates in growth.  
The photosynthetic activities are also reduced considerably when the foliar 
sprays of urea is reduced. Such condition eventually results in poor growth of 
the plants which ultimately governs the formation and development of flower 
heads. The number of florets per spike was maximum (14.92) with 
20+40+60+80 DAP sprays of 2% urea, statistically at par (14.44) with the three 
sprays (40+60+80 DAP). The development of flower heads is also dependent on 
the availability of adequate elaborated food material. Nitrogen is the major 
nutrient taking part in the synthesis of carbohydrates. The increase in yield 
through foliar sprays of urea is a function of both nitrogen uptake and the 
efficiency with which it is utilized for growth and flower head development. The 
improvements in flowering characters at more frequencies of urea was reported 
by Rathore et al. (7) and Brijendra and Singh (2). Such type of results were 
complete agreement with those of Bik (1) and Sinha and Motial (8), who 
obtained higher fresh flower yields by applying nitrogen to plants of 
chrysanthemum and roses, respectively through foliar spray. Mayberry and 
Wittwer (5) found a significant increase in the yield of celery sprayed five times 
with 1% urea solution under field conditions. The maximum number of days 
(104.09) were required to first floret opening under four applications of 2% 
urea. The effect was pronounced at two, three or four spray treatments, while 
single spray could not made any significant variation over control. Paw-lowski 
(6) concluded that application of nitrogen to pertunias was found to have 
delayed the flowering of plants. Four sprays of 2% urea recorded the maximum 
days (115.62) to open last floret, which was closely related with the three 
sprays. Distilled water sprayed plants (control) took 113.40 days (minimum) for 
opening of last floret. The highest diameter (13.17 cm) of first floret was 
recorded by plant sprayed four times at 20, 40, 60 and 80 DAP, while the 
minimum diameter (10.93 cm) under control. The size of flower head depends 
mainly upon the photosynthetic activity of plant and hence the healthy plants in 
these studies produced more flower heads.  
The maximum durable time of first floret (4.74 days) was recorded with 
four applications of 2% urea spray at 20, 40, 60 and 80 DAP, followed by three 
applications at 40, 60 and 80 DAP, while distilled water treatment took 
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minimum days (3.67) to complete durability. Durability of whole spike was the 
highest (18.14 days) with 20+40+60+80 DAP sprays of 2% urea, followed by 
17.85 days in three sprays at 40+60+80 DAP and the minimum durability 
(14.33) occurred in distilled water sprayed plants. The maximum rachis length 
(57.75 cm) was recorded with sprays of 2% urea and the minimum (49.73 cm) 
in control. Treatment 20+40+60+80 DAP urea (2%) spray recorded maximum 
(2.12) florets opened at first, while minimum (1.00) in distilled water as well as 
20 or 40 DAP application. The maximum florets (4.15) remain open at a time 
was recorded by treatment 40+60+80 DAP sprays of 2% urea which was at par 
with the treatment 20+40+60+80 DAP sprays. Control recorded the minimum 
number of florets (3.43) remain open at a time. 
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Table 
Effect of foliar application of urea (2%) on floral growth of gladiolus cv. American Beauty 
 
Treatment 
Spike 
length 
(cm) 
Florets/spike 
Days to 
open first 
floret 
Days to 
open last 
floret 
Diameter 
of first 
floret (cm) 
Durability 
of first 
floret 
(days) 
Durability 
of spike 
(days) 
Rachis 
length 
(cm) 
Florets 
open at 
first 
Florets 
open at a 
time 
Control 94.77 12.80 100.27 113.40 10.93 3.67 14.33 49.73 1.00 3.43 
20DAP 98.45 12.82 100.92 113.50 11.02 4.00 15.64 50.99 1.00 3.43 
40DAP 98.23 12.98 100.97 113.56 11.03 4.04 16.02 51.48 1.00 3.43 
60DAP 96.68 13.47 101.85 113.64 11.07 4.12 16.42 52.20 1.08 3.58 
80DAP 95.51 13.50 101.92 113.75 11.11 4.25 16.54 53.00 1.08 3.77 
20+40 101.75 13.55 101.97 113.75 11.18 4.26 16.52 53.48 1.33 3.80 
20+60 99.87 13.80 102.17 114.20 11.25 4.28 16.59 53.86 1.33 3.85 
20+80 99.54 13.93 102.35 114.48 11.35 4.33 16.71 53.92 1.40 3.88 
40+60 99.57 13.78 102.39 114.46 11.50 4.36 16.73 55.64 1.47 3.93 
40+80 98.98 13.81 102.54 114.55 11.61 4.41 16.80 56.14 1.49 3.98 
60+80 98.46 13.95 102.68 114.67 11.66 4.48 16.85 56.73 1.50 4.00 
20+40+60 104.23 14.20 103.20 114.69 12.00 4.50 16.85 56.80 1.54 4.00 
20+60+80 103.87 14.40 103.71 115.08 12.32 4.59 17.26 56.97 1.67 4.10 
20+40+80 104.71 14.25 103.43 114.80 12.19 4.51 17.00 56.89 1.57 4.00 
40+60+80 104.34 14.44 103.92 115.44 12.60 4.70 17.85 57.10 1.72 4.15 
20+40+60+80 105.65 14.92 104.09 115.62 13.17 4.74 18.14 57.79 2.12 4.15 
CD at 5% level 3.30 0.57 1.55 0.61 0.34 0.16 0.81 2.05 0.06 0.16 
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